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Description 

Field of the invention 

[0001] This invention relates to a printer for printing a 
plurality of images on a substrate web. 



Background to the invention 

[0002] It is known to print images, especially variable 
images, on pre-printed stock. For example United 
States patent US 3858777 (Rodek / Xerox Corporation) 
describes an apparatus for printing prerecorded infor- 
mation on a pre-printed web. The image carried on the 
pre-printed web may be, for example business forms it 
being necessary to print the variable data in registration 
with the layout of the forms. The web carries uniformly 
spaced marks which are detected by a sensor as the 
web is unwound from a roll. By detection of the marks 
the displacement of the web can be determined. Varia- 
ble information to be printed on the web, is carried on a 
film strip. The speed of the film strip through an exposure 
device can be adjusted to match the determined speed 
of the web. 

[0003] The printer described by Rodek operates on 
the basis of the substrate web moving at a nominally 
constant speed and of the provision of uniformly spaced 
marks on the web. In practice, the requirements may be 
difficult to meet accurately. Variations in operating con- 
ditions or in the condition of the web, may result in minor 
variations in the web speed. Furthermore, after the sub- 
strate web has been pre-printed, it is rolled and stored 
prior to use, during which some dimensional changes in 
the web, such as stretching and relaxing, may occur 
The result of this is that marks pre-printed on the web 
may no longer be equally spaced. Furthermore, it may 
well be desirable to pre-print images of different lengths 
with the result that the use of uniformly spaced marks 
on the web is no longer appropriate. The printer de- 
scribed by Rodek also has the disadvantage that 
should any change in web speed be made, a correction 
in the timing of the exposure is made at a point which 
may be located in the middle of an image. An image car- 
rying such a intermediate correction is undesirable 
[0004] United States patent US 5315323 (Ohshima et 
al. / Ricoh Company Ltd.) describes a colour image 
forming apparatus for forming an image on a paper web 
by sensing a register mark formed on the paper by a 
writing head. The distance between the register mark 
and the sensor and the distance between the writing 
head and the paper web are kept constant. This ar- 
rangement is not suitable for the printing of pre-printed 
stock. 

[0005] European patent application EP 624477 (Can- 
on K K) describes a method in which an image including 
a mark is printed on a substrate by screen printing. An- 
other image is then printed on the substrate by ink-jet 
printing on the basis of the detection of the pre-printed 



mark. The mark detector is mounted on the Inkjet print- 
ing head. The substrate is fed past the ink jet printing 
head in a step-wise manner, the mark detector being 
moved laterally into a parking position as printing con- 
5 tinues. This arrangement does not allow for the printing 
of an image to be initiated at a position other than at the 
location of the mark. Furthermore, the use of step-wise 
transport of the substrate is to be avoided for high quality 
high speed print work. 
10 [0006] United States patent US 5464289 (Beaudry) 
discloses an electrographic label system whereby flex- 
ographic and electronic printing are combined in a mod- 
ular design to produce multi-colou r labels. An electronic 
eye is used to read register marks imprinted on label 
w stock and a signal is then sent to the printing head of 
the electronic printer. 

OBJECTS OF THE INVENTION 

20 [0007] It is an object of the present invention to pro- 
vide a printer for the printing of variable data on a pre- 
printed substrate web in which these disadvantages can 
be overcome. More particularly, it is an object of the 
present invention to provide such a printer in which any 

25 correction in the timing of the printing sequence is made 
between images, and in response to the detection of a 
single mark carried on the substrate web, the mark be- 
ing associated in terms of position reference with the 
image to be printed. 

30 

SUMMARY OF THE INVENTION 

[0008] We have discovered that these objectives and 
other useful advantages, may be obtained where the 
35 printer includes a digital printing station and a printing 
sequence is initiated at the printing station in response 
to the sensing of each of a plurality of synchronisation 
marks. 

[0009] According to a first aspect of the invention 
40 there is provided a printer for printing a plurality of im- 
ages on a substrate web carrying a plurality of synchro- 
nisation marks, the printer comprising: 



45 . 



50 



a support for a roll of the substrate web; 
means for continuously feeding the substrate web 
from the roll in a transport direction past a digital 
printing station, the digital printing station including 
a rotatable drum having a photosensitive surface, 
and an exposure device for image-wise exposing 
the photosensitive surface; and 
a sensing device positioned in a stationary position 
upstream of the printing station for sensing the syn- 
chronisation marks on the web; 



55 characterised by: 



signal generating means associated with the print- 
ing station for generating signals indicative of web 
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displacement; and 

control means for initiating a printing sequence at 
the printing station by causing the exposure device 
to expose the photosensitive surface after a given 
distance of web displacement in response to the 
sensing of each of the synchronisation marks, and 
in response to the signals indicative of web dis- 
placement, the given distance of web displacement 
being p re-calibrated to take account of 

(i) the distance between the sensing device and 
the printing station, 

(ii) the distance travelled by the web after initi- 
ation of the printing sequence before the print- 
ing station causes an associated image to be 
formed on the web, and 

(iii) the longitudinal displacement between the 
position of the synchronisation mark and the 
desired start of the associated image, 

whereby a plurality of images are printed on the web, 
each at a predetermined location in the transport direc- 
tion relative to an associated one of the synchronisation 
marks. 

[0010] According to a second aspect of the invention, 
there is provided a method for printing a plurality of im- 
ages on a substrate web carrying a plurality of synchro- 
nisation marks, the method comprising continuously 
feeding the substrate web from a roll past a digital print- 
ing station in atransport direction, the digital printing sta- 
tion including a rotatable drum having a photosensitive 
surface, and an exposure device for image-wise expos- 
ing the photosensitive surface, and sensing the syn- 
chronisation marks on the web at a fixed position up- 
stream of the printing station, 
characterised by: 

generating signals indicative of web displacement 
at the printing station; and 

initiating a printing sequence at the printing station 
by causing the exposure device to expose the pho- 
tosensitive surface after a given distance of web 
displacement in response to the sensing of each of 
the synchronisation marks and in response to the 
signals indicative of web displacement, the given 
distance of web displacement being pre-calibrated 
to take account of 

(i) the distance between the sensing device and 
the printing station, 

(ii) the distance travelled by the web after initi- 
ation of the printing sequence before the print- 
ing station causes an associated image to be 
formed on the web, and 

(iii) the desired longitudinal displacement be- 
tween the position of the synchronisation mark 
and the start of the associated image, 



whereby a plurality of images are printed on the 
web, each at a predetermined location in the trans- 
port direction relative to an associated one of the 
synchronisation marks. 

5 

[0011] The printer will usually further comprise means 
such as an encoder for generating signals indicative of 
web displacement, the control means being adapted to 
act in response to such web displacement signals. In 
10 this manner, the control device operates independently 
of the web speed, and is in particular insensitive to var- 
iations in the web speed. 

[0012] The printer may further comprise a cutting de- 
vice positioned downstream of the printing station, for 
15 cutting the web into sheets, each cut sheet carrying an 
image and its associated synchronisation mark. The 
cutting device is controlled by the control device to cut 
the web at a predetermined location in the transport di- 
rection relative to an associated one of the synchroni- 
se sation marks. 

[0013] The sensing device is preferably sensitive to 
p re-printed synchronisation marks on the substrate 
web, watermarks in the substrate web, and/or discon- 
formities in the substrate web. For example, the sensing 
25 device is sensitive to pre-printed synchronisation marks 
distinguishable in the visible spectrum. The preferred 
longitudinal dimension (direction of web movement) of 
each synchronisation mark depends upon the expected 
web speed, and is, for example, at least 0.6 mm, typi- 
30 cally from 1 .00 mm to 4.00 mm, at a web speed of about 
120 mm/sec. A lateral dimension of at least 10 mm 
should be sufficient to allow for variations in cross-web 
alignment. At a web speed of about 120 mm/sec, the 
spacing between consecutive marks should be at least 
35 0.6 mm. When a visible pre-printed mark is used, this 
may be of any colour, but a yellow mark on a white sub- 
strate is best avoided since it is more difficult to detect 
with conventional sensors, than other colours. The syn- 
chronisation mark may be located in a margin, i.e. to 
40 one side of the image to be printed, between adjacent 
pages, within the area to be occupied by the image, or 
even as part of the image. The latter will more usually 
be the case when the synchronisation mark is a water- 
mark or a disconformity in the substrate web . A reflective 
45 optical sensor is suitable for detecting synchronisation 
marks in the form of printed marks or punched holes, 
whereas a transmissive optical sensor is suitable for de- 
tecting watermarks, security items within the substrate 
web or die-cuts. A non-optical sensor can be used to 
50 detect non-conformities in the substrate web. 

[001 4] The sensor may be adapted to distinguish the 
synchronisation marks from other marks on the sub- 
strate web. Thus the sensor may be an intelligent sensor 
capable of recognising synchronisation marks of a pre- 
ss determined. shape and distinguishing these from other 
marks which may occur on the web. This is important 
where the substrate web is pre-printed, for example with 
a form layout, and the synchronisation mark is to be lo- 
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cated other than in a otherwise empty margin. The in- 
telligence may be incorporated in the sensor itself, or in 
the control device. 

[0015] The images may be variable images to be 
printed in a predetermined sequence, the printing of 
each image at the printing station being initiated by the 
sensing of an associated synchronisation mark on the 
substrate web. Ideally, the printing of each image at the 
printing station is initiated only by the sensing of an as- 
sociated synchronisation mark on the substrate web, 
whereby failure to sense an expected synchronisation 
mark on the substrate web results in failure to initiate 
the printing of an image at the printing station. Alterna- 
tively, failure to sense an expected synchronisation 
mark on the substrate web may result in the initiation of 
the printing of an image at said printing station, albeit 
based on an extrapolated position calculated from the 
position of earlier sensed synchronisation marks and 
their running average inter-distance. 
[0016] The sensor will usually be located in a fixed 
position. By this arrangement it is possible to sense syn- 
chronisation marks associated with the start of a second 
page, while a first page is still printing. This is in contrast 
to arrangements such as described in EP 624477 (Can- 
on K K) where a mark detector moves laterally into a 
parking position as printing continues. 
[0017] One or more further printing stations may be 
provided, the feed means feeding the substrate web 
past each printing station in turn, enabling multi-colour 
images to printed on the web substrate. In this embod- 
iment, register control means may be provided for initi- 
ating a printing sequence at each printing station other 
than the first, in response to the start of printing at the 
first printing station, making use of web-displacement 
measurement, thereby enabling multi-colour images to 
be printed in register with each other. 
[0018] The method according to the invention may be 
used for the printing of identity documents, wherein the 
web substrate carries watermarks or security marks 
such as finely detailed images in at least one colour, and 
the printed images comprise variable data such as al- 
pha-numeric data and multi-colour pictorial images. 
Other product examples include form printing, the print- 
ing of pre-die cut labels, flyers and direct mail docu- 
ments carrying glued areas or perfume strips. 
[0019] The invention will now be described in further 
detail, purely by way of example, with reference to the 
accompanying drawings, in which: 



Figure 1 is a schematic illustration of a printer ac- 
cording to the invention; 

Figure 2 shows part of a substrate web carrying syn- 
chronisation marks of various forms; and 

Figure 3 illustrates the principle of distinguishing be- 
tween synchronisation marks on the web and image 
data. 



[0020] As shown in Figure 1 , the printer 1 0 comprises 
a plurality of digital printing stations 12, 14, 16, 18. Each 
printing station comprises a rotatable drum having pho- 
tosensitive surface, an exposure device for image-wise 
5 exposing the photosensitive surface, a development 
unit to form a toner image, a transfer device for trans- 
ferring the toner image to the substrate web, a cleaning 
device for removing excess toner form the photosensi- 
tive surface and a charging device for preparing the pho- 
10 tosensitive surface for further exposure. Such a con- 
struction of the printing stations is conventional and is, 
for example, as described in United States patent No. 
US 5499093 (Aerens et al. assigned to Xeikon NV), and 
is not therefore shown in detail. The exposure devices 
« are however indicated at 13, 15, 17, 19. It will be appre- 
ciated that the timing of the operation of an exposure 
device determines the timing of image printing at that 
printing station, as described in US 5499093. 
[0021] A support 20 for a roll 22 of a substrate web 
20 24. The web 24 carries a plurality of synchronisation 
marks (see Figure 2). A pair of co-operating drive rollers 
28 continuously feed the substrate web 24 past each 
printing station in turn, enabling multi-colour images to 
printed on the substrate web 24. A brake (not shown) 
25 acting on the roll 22, ensures that the web is under ten- 
sion as it passes the printing stations. The substrate 
path through the printer is defined by a number of guide 
rollers 29. 

[0022] A sensing device 32 is positioned in a station- 
30 ary position upstream in the transport direction of the 
first printing station 12 for sensing the synchronisation 
marks 26 on the web 24. The nature of the sensing de- 
vice 32 is determined according to the nature of the syn- 
chronisation marks on the substrate web. A suitable 
35 sensing device is a reflective optical sensing device 
such as the KEYENCE FU-35FA sensor, with an F-2HA 
lens and an FS2-65 amplifier. 

[0023] A control device 38, for example in the form of 
a microprocessor, is provided for initiating a printing se- 
40 quence at the first printing station 1 2 in response to the 
sensing of each of the synchronisation marks. The im- 
ages are, for example, variable images to be printed in 
a predetermined sequence, the printing of each image 
at the first printing station 1 2 being initiated by the sens- 
4 5 ing of an associated synchronisation mark 26 on the 
substrate web 24. Except in the case where the distance 
between the sensor and the point of printing on the web 
is the same as the distance between the exposure de- 
vice and the point of printing on the web, it is necessary 
50 to provide means for generating signals indicative of 
web displacement. In the illustrated embodiment, an en- 
coder device 37, associated for example with the first 
printing station 12, is provided to provide output signals 
to the control device 38 indicative of web displacement. 
55 [0024] Since the printing of each image at the first 
printing station 12 is initiated only by the sensing of an 
associated synchronisation mark on the substrate web 
24, failure to sense an expected synchronisation mark 
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on the substrate web 24 results in failure to initiate the 
printing of an image at the printing station. The control 
device 38 also includes means to determine that a syn- 
chronisation mark is missing from within a pre-selecta- 
ble range wherein normally a mark is to be expected. 
Where such a mark is missing, a printing sequence is 
optionally initiated, albeit based on an extrapolated po- 
sition calculated from the position of earlier marks and 
their running average inter-distance. Thus any irregular- 
ity in the pre-printing of the substrate web 24 is over- 
come. 

[0025] The printer shown in Figure 1 operates as fol- 
lows. As the substrate web 24 is drawn off the roll 22, a 
synchronisation mark thereon eventually passes the 
sensor 32 and is detected thereby. The control device 
38 receives a signal from the sensor 32 that a synchro- 
nisation mark has been detected. After a given distance 
of web travel, the control device sends a signal to the 
exposure device 1 3 of the first printing station 1 2, to in- 
itiate a printing sequence. The given distance of web 
travel between receiving the signal from the sensor 32 
and initiating the printing sequence at printing station 1 2 
is pre-calibrated to take account of: 

the web path distance from the sensor 32 to the first 
printing station 12; 

the distance travelled by the web after the initiation 
of the printing sequence before the first printing sta- 
tion 12 causes an image to be formed on the web 
24; and the desired longitudinal displacement be- 
tween the position of the synchronisation mark and 
the start of the image. 

[0026] When a second synchronisation mark is de- 
tected by the sensor 32, the control device 38 initiates 
a second printing sequence, and so on. The spacing of 
the synchronisation marks on the web 24 and the 
. lengths of the images to be printed at the printing station 
12, need not be regular, since each image is associated 
with a specific synchronisation mark. In this manner a 
plurality of images are printed on the web 24, each at a 
predetermined location in the transport direction relative 
to an associated one of the synchronisation marks 26. 
[0027] The further printing stations 1 4, 1 6 and 1 8 en- 
able multi-colour images to be printed. Register control 
means 30 are provided for initiating a printing sequence 
at each of these further printing stations, in response to 
the start of printing at the first printing station 1 2, making 
use of web displacement measurements thereby ena- 
bling multi-colour images to be printed in register with 
each other. If no printing sequence is initiated at the first 
printing station 12, no images are printed by the further 
printing stations 14, 16, 18. 

[0028] After passing the last printing station 18, the 
web passes a toner image fixing station 39 where the 
images are rendered permanent on the substrate web 
24. The web then passes to a cutting device 40 for cut- 



ting the web 24 into sheets 42, each cut sheet carrying 
an image and its associated synchronisation mark. The 
cutting device is controlled by the control device 38 to 
cut the web at a predetermined location in the transport 
5 direction relative to an associated one of the synchroni- 
sation marks 26. 

[0029] The printer 1 0 may be used for the printing of 
identity documents, wherein the substrate web 24 car- 
ries security data for example in monochrome, and the 
10 printed images comprise variable multi-colour pictorial 
images. 

[0030] As shown in Figure 2, the synchronisation 
marks on the substrate web 24 may take the form of pre- 
printed synchronisation marks 26 distinguishable in the 

15 visible spectrum, watermarks 34 formed in the substrate 
web, or disconformities such as metal strips 36 incorpo- 
rated in the substrate web 24. Figure 2 shows, as an 
example, a portion of substrate web 24 approaching the 
printer 1 0. The substrate web is pre-printed with an im- 

20 age shown diagrammatically at 44. In the case of print- 
ing identity cards for example, this may be made up of 
finely detailed images or alpha-numeric data. The sub- 
strate passes through the printer 10, where a multi-col- 
our further image shown diagrammatically at 46 is print- 

25 ed, and the web is cut into a sheet 42 of desired length. 
The newly printed image 46 may be for example a pic- 
torial image of the person to whom the identity card is 
to apply. The image 46 has been printed at a predeter- 
mined location in the transport direction relative to the 

30 pre-printed image 44. The printed sheet 42 thus carries 
both images 44, 46 and the synchronisation mark 26. In 
the illustrated example, the synchronisation mark 26 lies 
in a margin to the image area. This has the advantage 
that, if desired, such synchronisation marks may be re- 

35 moved by subsequently trimming the sheet. Printed 
sheets carrying watermarks 34 or metal strips 36, will 
usually retain these features within the image area. This 
can be desirable for security reasons. 
[0031] The printer according to the invention may be 

40 adapted for duplex printing (i.e. printing on both faces 
of the substrate web), for example by the provision of 
further printing stations located on the opposite side of 
the web, such as in replacement for the guide rollers 29. 
[0032] Referring to Figure 3, the sensor may be an 

45 intelligent sensor capable of recognising synchronisa- 
tion marks of a predetermined shape and distinguishing 
these from other marks which may occur on the web. In 
this case the web 24 carries synchronisation marks 26 
which lie within the image area, which area also includes 

50 a pre-printed image 44, or may be part of the image. The 
sensor is able to distinguish the synchronisation marks 
from the image 44, by being programmed to apply the 
following criteria. Firstly, the synchronisation marks 26 
must have a length in the web travelling direction falling 

55 within a configurable range. Secondly, the optical den- 
sity of the synchronisation marks 26 must fall within a 
predetermined range relative to the un-printed sub- 
strate. The synchronisation marks 26 must be preceded 
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and followed by blank areas 48, 49 of a configurable 
length. Furthermore, the sensor may be programmed to 
ignore any marks occurring on the web within a prede- 
termined length range following a detected synchroni- 
sation mark. By application of these criteria, the syn- 
chronisation marks 26 may be distinguished from pre- 
printed images 44. 

[0033] A number of synchronisation marks of different 
configurations may be used in combination, the sensor 
intelligence being adapted to detect the sequence of 
such marks. 



Claims 

1 . A printer for printing a plurality of images on a sub- 
strate web (24) carrying a plurality of synchronisa- 
tion marks (26, 34, 36), said printer comprising: 

a support (20) for a roll (22) of said substrate 
web (24); 

means (28) for continuously feeding said sub- 
strate web (24) from said roll (22) in a transport 
direction past a digital printing station (1 2), said 
digital printing station including a rotatable 
drum having a photosensitive surface, and an 
exposure device (13) for image-wise exposing 
said photosensitive surface; and 
a sensing device (32) positioned in a stationary 
position upstream of said printing station (12) 
for sensing said synchronisation marks (26, 34, 
36) on said web (24); 

characterised by: 

signal generating means (37) associated with 
said printing station for generating signals in- 
dicative of web displacement; and 
control means (38) for initiating a printing se- 
quence at said printing station (12) by causing 
said exposure device to expose said photosen- 
sitive surface after a given distance of web dis- 
placement in response to the sensing of each 
of said synchronisation marks (26, 34, 36), and 
in response to said signals indicative of web 
displacement, said given distance of web dis- 
placement being pre-calibratedtotake account 
of 

(i) the distance between said sensing de- 
vice and said printing station, 

(ii) the distance travelled by said web after 
initiation of said printing sequence before 
said printing station causes an associated 
image to be formed on said web, and 

(iii) the longitudinal displacement between 
the position of said synchronisation mark 
and the desired start of said associated im- 



age, 

whereby a plurality of images are printed on said 
web (24), each at a predetermined location in said 
5 transport direction relative to an associated one of 
said synchronisation marks (26, 34, 36). 

2. A printer according to claim 1 , wherein said sensing 
device (32) is sensitive to pre-printed synchronisa- 

10 tion marks (26) on said substrate web (24), water- 
marks (34) in said substrate web (24), and/or dis- 
conformities (36) in said substrate web (24). 

3. A printer according to claim 2, wherein said sensing 
* 5 device (32) is sensitive to synchronisation marks 

(26) distinguishable in the visible spectrum. 

4. A printer according to any preceding claim, wherein 
said sensing device is adapted to distinguish said 

20 synchronisation marks from other marks on said 
substrate web. 

5. A printer according to any preceding claim, further 
comprising a cutting device (40) positioned down- 

25 stream of said printing station (1 2), for cutting said 
web (24) into sheets (42), each cut sheet carrying 
an image and its associated synchronisation mark, 
said cutting device (40) being controlled by the con- 
trol device (38) to cut said web at a predetermined 
30 location in the transport direction relative to an as- 
sociated one of the synchronisation marks (26). 

6. A printer according to any preceding claim, wherein . 
one or more further printing stations (1 4, 1 6, 1 8) are 

35 provided and said feed means (28) feeds said sub- 
strate web (24) past each further printing station 
(14, 16, 18) in turn, enabling multi-colour images to 
printed on said substrate web (24). 

40 7. A printer according to claim 6, further comprising 
register control means (30) for initiating a printing 
sequence at each further printing station (12, 14, 
16, 18), said register control means (30) being re- 
sponsive to the start of printing at the first printing 

4 5 station (12), thereby enabling multi-colour images 
to be printed in register with each other. 

8. A method for printing a plurality of images on a sub- 
strate web (24) carrying a plurality of synchronisa- 

50 tion marks (26, 34, 36), said method comprising 
continuously feeding said substrate web (24) from 
a roll (22) past a digital printing station (12) in a 
transport direction said digital printing station in- 
cluding a rotatable drum having a photosensitive 

55 surface, and an exposure device for image-wise ex- 
posing said photosensitive surface, and sensing 
said synchronisation marks (26, 34, 36) on said web 
(24) at a fixed position upstream of said printing sta- 
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tion (12); characterised by: 

generating signals indicative of web displace- 
ment at said printing station; and 
initiating a printing sequence at said printing 5 
station (12) by causing said exposure device to 
expose said photosensitive surface after a giv- 
en distance of web displacement in response 
to the sensing of each of said synchronisation 
marks (26, 34, 36) and in response to said sig- 10 
nals indicative of web displacement, said given 
distance of web displacement being pre-cali- 
brated to take account of 

(i) the distance between said sensing de- *5 
vice and said printing station, 

(ii) the distance travelled by said web after 
initiation of said printing sequence before 
said printing station causes an associated 
image to be formed on said web, and 20 

(iii) the desired longitudinal displacement 
between the position of said synchronisa- 
tion mark and the start of said associated 
image, 

25 

whereby a plurality of images are printed on said 
web (24), each at a predetermined location in the 
transport direction relative to an associated one of 
said synchronisation marks (26, 34, 36). 

30 

9. A method according to claim 8, wherein said images 
are variable images to be printed in a predeter- 
mined sequence, the printing of each image at said 
printing station (12) being initiated by the sensing 

of an associated synchronisation mark on said sub- 35 
strate web (24). 

1 0. A method according to claim 9, wherein the printing 
of each image at said printing station (1 2) is initiated 
only by the sensing of an associated synchronisa- *o 
tion mark (26, 34, 36) on said substrate web (24), 
whereby failure to sense an expected synchronisa- 
tion mark (26, 34, 36) on said substrate web (24) 
results in failure to initiate the printing of an image 

at said printing station (12). 45 



and said printed images comprise variable alpha- 
numeric and/or multi-colour pictorial images. 



Patentanspruche 

1. Drucker zum Drucken einer Mehrzahl von Bildern 
auf eine Substratbahn (24), die eine Mehrzahl von 
Synchronisierungsmarken (26, 34, 36) tragt, wobei 
der Drucker umfasst: 

- eine Halterung (20) fur eine Rolle (22) der Sub- 
stratbahn (24); 

eine Einrichtung (28) zum kontinuierlichen Zu- 
fuhren der Substratbahn (24) von der Rolle in 
einer Transportrichtung vorbei an einer digita- 
len Druckstation (12), wobei die digitale Druck- 
station eine drehbare Trommel mit einer foto- 
empfindlichen Oberflache einschlieBt, sowie 
eine Belichtungsvorrichtung (13) zum bildwei- 
sen Belichten der fotoempfindlichen Oberfla- 
che; und 

eine in einer stationaren Position in Bewe- 
gungsrichtung vor der Druckstation (12) ange- 
ordnete Erfassungsvorrichtung (32) zum Erfas-. 
sen der Synchronisierungsmarken (26, 34, 36)^; 
auf der Bahn; 

gekennzeichnet durch: 

eine mit der Druckstation verbundene Signal- 
erzeugungseinrichtung (37) zum Erzeugen von 
Signalen, die fur eine Bahnverschiebung be- 
zeichnend sind; und 

eine Steuereinrichtung (38) zum Einleiten einer 
Druckfolge an der Druckstation (1 2), indem be- 
wirkt wird, dass die Belichtungsvorrichtung die 
fotoempfindliche Oberflache nach einer gege- 
benen Bahnverschiebungsstrecke anspre- 
chend auf die Erf assung von jeder der Synchro- 
nisierungsmarken (26, 34, 36) und anspre- 
chend auf die fur die Bahnverschiebung be- 
zeichnenden Signale belichtet, wobei die gege- 
bene Bahnverschiebungsstrecke vorkalibriert 
wird, urn zu berucksichtigen: 



1 1 . A method according to claim 1 0, whereby failure to 
sense an expected synchronisation mark (26, 34, 
36) on said substrate web (24) results in the initia- 
tion of the printing of an image at said printing sta- 50 
tion (12) based on an extrapolated position calcu- 
lated from the position of earlier sensed synchroni- 
sation marks and their running average inter-dis- 
tance. 

55 

12. A method according to claim 8, for the printing of 
identity documents, wherein said substrate web 
(24) carries security images in at least one colour, 



(i) die Strecke zwischen der Erfassungs- 
vorrichtung und der Druckstation, 

(ii) die Strecke, die von der Bahn nach der 
Einleitung der Druckfolge zuruckgelegt 
wird, bevor die Druckstation bewirkt, dass 
ein zugehoriges Bild auf der Bahn erzeugt 
wird, und 

(iii) den Langsversatz zwischen der Positi- 
on der Synchronisierungsmarke und dem 
gewunschten Anfang des zugehorigen Bil- 
des, 
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wodurch eine Mehrzahl von Bildern auf der Bahn 
(24) gedruckt wird, jedes in der Transportrichtung 
an einem vorbestimmten Ort in Bezug zu einer zu- 
gehorigen der Synchronisierungsmarken (26, 34, 
36). 5 

Drucker nach Anspruch 1 , bei dem die Erfassungs- 
vorrichtung (32) fur vorgedruckte Synchronisie- 
rungsmarken (26) auf der Substratbahn (24), Was- 
serzeichen (34) in der Substratbahn (24) und/oder 10 
Diskordanzen (36) in der Substratbahn (24) emp- 
findlich ist. 

. Drucker nach Anspruch 2, bei dem die Erfassungs- 
vorrichtung (32) fur Synchronisierungsmarken (26) « 
empfindlich ist, die im sichtbaren Spektrum unter- 
scheidbar sind. 

. Drucker nach einem vorangehenden Anspruch, bei 
dem die Erfassungsvorrichtung angepasst ist, urn 20 
die Synchronisierungsmarken von anderen Marken 
oder Markierungen auf der Substratbahn zu unter- 
scheiden. 

. Drucker nach einem vorangehenden Anspruch, 25 
weiter umfassend eine in Transportrichtung hinter 
der Druckstation (12) angeordnete Schneidvorrich- 
tung (40) zum Schneiden der Bahn (24) in Bogen 
(42), wobei jeder geschnittene Bogen ein Bild und 
seine zugehorige Synch ronisierungsmarke tragt, 30 
wobei die Schneidvorrichtung (40) von der Steuer- 
vorrichtung (38) gesteuert wird, urn die Bahn in der 
Transportrichtung an einem vorbestimmten Ort in 
Bezug zu einer zugehorigen der Synchronisie- 
rungsmarken (26) zu zerschneiden. 35 

6. Drucker nach einem vorangehenden Anspruch , bei 
dem eine oder mehrereweitereDruckstationen (14, 
16,18) vorgesehen sind, und die Zufuhreinrichtung 
(28) die Substratbahn (24) nacheinander an jeder 40 
weiteren Druckstation (14, 16, 18) vorbei vorwarts- 
bewegt, was es ermoglicht, auf der Substratbahn 
(24) Mehrfarbenbilder zu drucken. 

7. Drucker nach Anspruch 6, weiter umfassend Regi- ^ 
stersteuereinrichtungen (30) zum Einleiten einer 
Druckfolge an jeder weiteren Druckstation (12, 14, 

1 6, 1 8), wobei die Registersteuereinrichtungen (30) 
auf den Beginn eines Druckens an der ersten 
Druckstation (1 2) ansprechen, wodurch es ermdg- 50 
licht wird, Mehrfarbenbilder in Register miteinander 
zu drucken. 

8. Verfahren zum Drucken einer Mehrzahl von Biidern 

auf eine Substratbahn, die eine Mehrzahl von Syn- 55 
chronisierungsmarken (26, 34, 36) tragt, wobei das 
Verfahren umfasst: kontinuierliches Zufuhren der 
Substratbahn (24) von einer Rolle in einer Trans- 



portrichtung vorbei an einer digitalen Druckstation 
(12), wobei die digitale Druckstation eine drehbare 
Trommel mit einer fotoempfindlichen Oberflache 
einschlieBt, sowie eine Belichtungsvorrichtung zum 
bildweisen Belichten der fotoempfindlichen Ober- 
flache, und Erfassen der Synchronisierungsmarken 
(26, 34, 36) auf der Bahn (24) an einer festen Posi- 
tion in Transportrichtung vor der Druckstation (12), 
gekennzeichnet durch: 

Erzeugen von Signalen, die fur eine Bahnver- 
schiebung an der Druckstation bezeichnend 
sind; und 

- Einleiten einer Druckfolge an der Druckstation 
(12), indem bewirkt wird, dass die Belichtungs- 
vorrichtung die fotoempfindliche Oberflache 
nach einer gegebenen Bahnverschiebungs- 
strecke ansprechend auf die Erfassung von je- 
der der Synchronisierungsmarken (26, 34, 36) 
und ansprechend auf die fur die Bahnverschie- 
bung bezeichnenden Signale belichtet, wobei 
die gegebene Bahnverschiebungsstrecke vor- 
kalibriert wird, urn zu berucksichtigen: 

(i) die Strecke zwischen der Erfassungs- 
vorrichtung und der Druckstation, 

(ii) die Strecke, die von der Bahn nach der 
Einleitung der Druckfolge zuriickgelegt 
wird, bevor die Druckstation bewirkt, dass 
ein zugehoriges Bild auf der Bahn erzeugt 
wird, und 

(iii) den gewunschten Langsversatz zwi- 
schen der Position der Synchronisierungs- 
marke und dem Anfang des zugehorigen 
Bildes, 

wodurch eine Mehrzahl von Bildern auf der Bahn 
(24) gedruckt wird, jedes in der Transportrichtung 
an einem vorbestimmten Ort in Bezug zu einer zu- 
gehorigen der Synchronisierungsmarken (26, 34, 
36). 

9. Verfahren nach Anspruch 8, bei dem die Bilder va- 
riable Bilder sind, die in einer vorbestimmten Folge 
gedruckt werden sollen, wobei das Drucken von je- 
dem Bild an der Druckstation (12) durch die Erfas- 
sung einer zugehorigen Synchronisierungsmarke 
auf der Substratbahn (24) eingeleitet wird. 

10. Verfahren nach Anspruch 9, bei dem das Drucken 
von jedem Bild an der Druckstation (12) nur durch 
die Erfassung einer zugehorigen Synchronisie- 
rungsmarke (26, 34, 36) auf der Substratbahn (24) 
eingeleitet wird, wodurch ein Unvermogen, eine er- 
warteto Synchronisierungsmarke (26, 34, 36) auf 
der Substratbahn (24) zu erfassen, das Unvermo- 
gen, das Drucken eines Bildes an der Druckstation 
(12) einzuleiten, zur Folge hat. 
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11. Verfahren nach Anspruch 10, bei dem das Unver- 
mogen, eine erwartete Synchronisierungsmarke 
(26, 34, 36) auf der Substratbahn (24) zu erfassen, 
die Einleitung des Druckens eines Bildes an der 
Druckstation (12) basierend auf eineraus der Posi- 
tion vonfruhererfassten Synchronisierungsmarken 
und ihrem laufenden durchschnittlichen gegensei- 
tigen Abstand berechneten extrapolierten Position 
zur Folge hat. 

1 2. Verfahren nach Anspruch 8, zum Drucken von Aus- 
weisdokumenten, bei dem die Substratbahn (24) 
Sicherheitsbilder in mindestens einer Farbe tragt, 
und die gedruckten Bilder variable alphanumeri- 
sche und/oder mehrfarbige Bilddarstellungen um- 
fassen. 



Revendications 

1. Imprimante pour imprimer une pluralite d'images 
sur un support en bande (24) presentant une plura- 
lity de reperes de synchronisation. (26, 34, 36), la- 
dite imprimante comprenant : 

un chassis (20) pour un. rouleau (22) dudit sup- 
port en bande (24) ; 

des moyens (28) pour delivrer en continu dudit 
rouleau (22) ledit support en bande (24) dans 
une direction de transport passant devant un 
poste d'impression numerique (12), tedit poste 
d'impression digitale comprenant un tambour 
rotatif presentant une surface photosensible, et 
un dispositif d'exposition (13) pour exposer en 
image ladite surface photosensible ; et 
un dispositif de detection (32) place a une po- 
sition fixe en amont dudit poste d'impression 
(12) pour detecter lesdits reperes de synchro- 
nisation (26, 34, 36) sur ladite bande (24) ; ca- 
racterise par : 

des moyens de creation de signaux (37) 
associes audit poste d'impression pour 
creer des signaux indicatifs du deface- 
ment de ia bande ; et 
des moyens de commande (38) pour lan- 
cer une sequence d'impression audit poste 
d'impression (12) en instruisant ledit dispo- 
sitif d'exposition d'exposer ladite surface 
photosensible apres une distance de de- 
placement donnee de la bande en r6ponse 
d'une detection de chacun desdits reperes 
de synchronisation (26, 34, 36) et en re- 
ponse audits signaux indicatifs de depla- 
cement de la bande, ladite distance don- 
n6e de defacement de la bande etant pre- 
calibree pour prendre en compte : 



(i) la distance entre ledit dispositif de 
detection et ledit poste d'impression, 

(ii) la distance parcourue par ladite 
bande apres le lancement de ladite se- 

5 quence d'impression avant que ledit 

poste d'impression ne realise la forma- 
tion d'une image associee sur ladite 
bande, et 

(iii) le defacement longitudinal entre 
10 la position dudit repere de synchroni- 
sation et le depart souhaite de ladite 
image associee, 

par laquelle une plurality d'images est imprim6e sur 
15 ladite bande (24), chacune a une position predeter- 
minee dans ladite direction de transport par rapport 
a un desdits reperes de synchronisation associe 
(26, 34, 36). 

20 2. Imprimante selon la revendication 1, dans laquelle 
ledit dispositif de detection (32) est sensible a des 
reperes de synchronisation pre-imprimes (26) sur 
ledit support en bande (29), des filigranes (34) dans 
ledit support en bande (24) et/ou des discordances 

25 (36) dans ledit support en bande (24). 

3. Imprimante selon la revendication 2, dans laquelle' " 
ledit dispositif de detection (32) est sensible aux re- 
peres de synchronisation (26) distinguablesdans le 

30 spectre visible. 

4. Imprimante selon I'une quelconque des revendica- 
tions precedentes, dans laquelle ledit dispositif de 
detection est adapte pour distinguer lesdits reperes 

35 de synchronisation d'autres marquages sur ledit 
support en bande. 

5. Imprimante selon I'une quelconque des revendica- 
tions precedentes, comprenant en outre une dispo- 

40 sitif de coupe (40) situe en aval dudit poste d'im- 
pression (12), pour couper ladite bande (24) en 
feuilles (42), chaquefeuillecoup6e presentant une 
image et son repere de synchronisation associe, le- 
dit dispositif de coupe (40) etant commande par le 

45 dispositif de commande (38) pour couper ladite 
bande a un endroit predetermine dans la direction 
du transport par rapport a I'un des reperes de syn- 
chronisation associe (26). 

50 6. Imprimante selon Tune quelconque des revendica- 
tions precedentes, comprenant un ou plusieurs 
postes d'impression (14, 16, 18) et dans laquelle 
lesdits moyens d'alimentation (28) delivrent ledit 
support en bande (24) passant successivement de- 

55 vant chaque poste d'impression (14, 16, 18) en ro- 
tation, pour permettre I'impression d'images poly- 
chromes sur ledit support en bande (24). 
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Imprimante selon la revendication 6, comprenant 
en outre des moyens de controle de reperage (30) 
pour lancer une sequence d'impression a chaque 
poste d'impression successif (12, 14, 16, 18), les- 
dits moyens de controle de reperage (30) repon- 5 
dant au debut de I'impression au premier poste 
d'impression (12), permettant ainsi I'impression 
d'images polychromes en reperage les unes par 
rapport aux autres. 

10 

Procede d'impression d'une pluralite d'images sur 
un support en bande (24) presentant une pluralite 
de reperes de synchronisation (26, 34, 36), ledit 
procede comprenant une delivrance en continu a 
partir d'un rouleau (22), dudit support en bande (24) 15 
passant devant un poste d'impression numerique 
(12) dans une direction de transport, ledit poste 
d'impression numerique comprenant un tambour 
rotatif presentant une surface photosensible et un 
dispositif d'exposition pour I'exposition en image de 20 
ladite surface photosensible, et le reperage desdits 
reperes de synchronisation (26, 34, 36) sur ladite 
bande (24) a une position fixe en amont dudit poste 
d'impression (12) ; caracterise par: 

25 

la creation des signaux indicatifs du deplace- 
ment de la bande audit poste d'impression ; et 
le lancement d'une sequence d'impression 
audit poste d'impression (12) en instruisant le- 
dit dispositif d'exposition d'exposer ladite sur- 30 
face photosensible apres une distance de de- 
placement donnee de la bande en reponse a la 
detection de chacun desdits reperes de syn- 
chronisation (26, 34, 36) et en reponse audits 
signaux indicatifs de deplacement de la bande, 35 
ladite distance donnee de deplacement de la 
bande etant pre-calibree pour prendre en 
compte : 



dites images sont des images variables a imprimer 
dans une sequence predeterminee, I'impression de 
chaque image audit poste d'impression (12) etant 
lancee par la detection d'un repere de synchronisa- 
tion associe sur ledit support en bande (24). 

10. Procede selon la revendication 9, dans lequel I'im- 
pression de chaque image audit poste d'impression 
(12) n'est lancee seulement que par la detection 
d'un repere de synchronisation associe (26, 34, 36) 
sur ledit support en bande (24), et par lequel I'ab- 
sence de detection d'un repere de synchronisation 
attendu (26, 34, 36) sur ledit support en bande, en- 
traine une defaillance du lancement de I'impression 
d'une image audit poste d'impression (12). 

1 1 . Procede selon la revendication 1 0, par lequel la de- 
faillance de detection d'une repere de synchronisa- 
tion attendu (26, 34, 36) sur ledit support en bande 
(24), entrame le lancement de I'impression d'une 
image audit poste d'impression (12) sur la base 
d'une position extrapolee calculee a partir de la po- 
sition de reperes de synchronisation d&ectes ante- 
rieurement et la moyenne du deplacement de leur 
intervalle. 

12„ Procede selon la revendication 8, pour I'impression 
de documents d'identite, dans lequel ledit support 
en bande (24) porte des images securisees d'une 
couleur au moins et lesdites images imprimees 
comprennent differentes images alphanumeriques 
et/ou illustrations polychromes. 



(i) la distance entre ledit dispositif de de- 40 
tection et ledit poste d'impression, 

(ii) la distance parcourue par ladite bande 
apres le lancement de ladite sequence 
d'impression avant que ledit poste d'im- 
pression ne realise la formation d'une ima- 45 
ge associee sur ladite bande, et 

(iii) le deplacement longitudinal souhaite 
entre la position dudit repere de synchro- 
nisation et le depart de ladite image asso- 
ciee, 50 



par lequel une pluralite d'images est imprimee 
sur ladite bande (24), chacune a une position pre- 
determinee dans ladite direction de transport par 
rapport a un desdits reperes de synchronisation as- 55 
socie (26, 34, 36). 

Procede selon la revendication 8, dans lequel les- 
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